nancy. Delivery was normal and the birth weight was 9 lb.
A "noise in her throat" was noticed from birth. This stridor gradually became more marked and there was increasing difficulty in breathing while feeding.
On admission (May 26, 1955) under our care at 10 weeks of age, she was of good colour but below the expected weight. Stridor, most marked on inspiration, was loud and persistent. Its intensity varied with feeding or crying. There was inspiratory recession of the neck and chest wall. On clinical examination no other abnormalities were found and the chest was clear.
On radiological examination of the chest, no abnormality was shown in the size or shape of the cardiovascular outline, the mediastinum, or lung fields. A thymic shadow was present. The trachea was central, and the lateral radiographs showed variation in its calibre with differing respiratory phases. It appeared narrowed slightly from before backwards at its lower end.
The appearances after a barium swallow are illustrated in Figs. I The radiological examination demonstrated a constricting vascular ring, but did not, in our opinion, determine its exact anatomical type. A double aortic arch was considered to be the most likely diagnosis.
She remained under observation for several weeks in hospital, while various modifications of feeding were made in an attempt to improve her general condition and weight. Progress was, however, extremely unsatisfactory (see Fig. 5 ), and feeding continued to be difficult, and indeed hazardous, because i01 was assumed to be the innominate artery, but the angiogram suggested that, in fact, the right carotid and subclavian arteries came off the aorta as separate vessels. Ligatures were placed on the left subclavian artery and the anterior segment of the aortic arch distal to the origin of this vessel. The proximal end of the anterior arch and the left common carotid artery were temporarily controlled by clamps and the arch divided between the origins of the carotid and subclavian arteries. The two ends were closed by suture; on being released they retracted widely, exposing the trachea with the recurrent laryngeal nerve on its surface. The chest wound was closed with a temporary drain. POST -OPERATIVE PROGRESS.
-H e r general condition improved dramatically. After the operation she could feed without difficulty or distress for the first time, and began to gain weight satisfactorily (see Fig. 5 ). The stridor improved more slowly. After a few weeks it was heard only with feeding, but after three months it was no longer audible, though the oesophageal deformity seen radiologically still persisted. Fifteen months after the operation she seemed a healthy, active, wellgrown child with no apparent disability. of the respiratory embarrassment. On one occasion she vomited and collapsed after being fed and urgent measures were needed to restore her. It was then decided that attempts to improve her general condition without correcting the vascular anomaly were unlikely to succeed and that early operation was necessary.
In order to determine as accurately as possible before operation the type of vascular ring, angiocardiography was performed by injecting 8.5 ml. of 70% " diodone " through a polythene tube. Both right and left heart chambers and the pulmonary arteries were normal. Fig. 3 shows the appearances of the left side of the heart and the aorta. The two limbs of the double aortic arch encircled the oesophagus and the lower end of the trachea. The subclavian and common carotid arteries arose separately from their respective arches.
OPERATION.-On June 24 a left anterior thoracotomy through the second intercostal space was made, the left pleura opened, and the thymus displaced to the right. This exposed the segment of the aortic arch lying in front of the trachea with the left carotid and subclavian arteries arising from it. The arch was 1 cm. in diameter between these vessels (Fig.  4) (Exalto, Dicke, and Aalsmeer, 1950; Apley, 1951) . A wide, non-constricting double aortic arch may produce no symptoms and be compatible with health. Curnow in 1875 described a patient with such a double arch who died at the age of 87 but had never had distress in swallowing or breathing. In the majority of cases the anomaly is a serious one.
DIAGNOSIs.-The diagnosis should be suggested by symptoms which arise from oesophageal or tracheal compression, and by the tendency to pulmonary complications.
Oesophageal compression is relatively unimportant, especially in infancy when the diet is exclusively fluid. A hesitation in swallowing has been described, and vomiting may occur. The common failure to thrive and gain weight is attributed to the difficulty in breathing while feeding.
The most obvious manifestation of tracheal compression is stridor, which is usually observed soon after birth. It is commonly heard both in inspiration and expiration, and is accentuated by feeding or excitement. Occasionally it is so soft as to be overlooked until pulmonary infection has supervened. With feeding or infection cyanosis may develop. The breathing is characteristically rapid, and the accessory muscles of respiration are often seen to be in action. The child may lie with the head hyperextended, presumably because in this position the trachea becomes taut and so lessens the degree of compression. Inspiratory recession of the chest wall, and the soft structures of the neck and abdomen, is commonly seen, its extent depending on the degree of tracheal narrowing.
If the diagnosis is suspected radiological investigation is essential for confirmation or exclusion. A precise diagnosis should be made before surgical intervention is attempted to decide the best means of approach and because the actual anomalies may be difficult to recognize during the operation.
RADIOLOGICAL DIAGNOSIs.-According to Gross (1955) Gross (1955) Gross (1955) states that the right aortic arch causes an elongated indentation on the right side of the lower end of the trachea and in addition there is an anterior tracheal indentation, produced by the pulmonary artery, with another indentation on the left side due to the ligamentum arteriosum. The barium-filled oesophagus shows a deep and narrow indentation on its left lateral and posterior aspects, with occasionally a second posterior indentation directed obliquely upwards and to the left due to an aberrant left subclavian artery. In spite of the apparent differences in the indentations produced on the trachea and oesophagus Gross admits that occasionally it is not possible to distinguish between these two types of vascular ring. In this event angiocardiography should be undertaken, but it must be borne in mind that the entire vascular ring may not be demonstrated by this method, as portions of it may not be patent.
In the case reported here doubt as to the exact type of vascular ring present arose because of (a) the variable appearances of the trachea in successive radiographs, (b) the compression of the oesophagus, which was marked posteriorly and on the left side, but was not conspicuous on the right side (Fig. 1) . Angiocardiography was therefore performed to permit as complete a diagnosis as possible. SUMMARY A case of double aortic arch, treated by operation, is reported. The methods of investigation are discussed. In this condition, the occurrence of severe symptoms is an indication for early operation. The complications of pulmonary consolidation or collapse should be treated, but operation should be undertaken as soon as possible.
